This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



CORRECTED 
VERSION 



WORLD INTELLECTUAL PROPERTY ORGANIZATIOM 
International Bureau 



INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
GOIN 15/10, 33/50, 15/14, 
C12Q 1/68 


A3 


(11) International Publication Number: WO 97/14028 
(43) International PubUcation Date: 17 April 1997 (17.04.97) 


(21) International AppUcatlon Number: PCT/US96/ 16198 

(22) International Filing Date: 10 October 1996 (10.10.96) 

(30) Priority Data: 

08/540.8 14 U October 1995 (U . 10.95) US 
08/542.401 11 October 1995 (11.10.95) US 

(71) Applicant (for all dtsignaied States except US): LUMINEX 

CORPORATION lUS/US]; 12212 Technology Boulevard 
#K. Austin. TX 78727-61 15 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CHANDLER. Van. S. 
[US/US]; 2808 McKinney Avenue #410. Dallas. TX 75204 
(US). FULTON. R.. Jcrrold [US/US]; 305 Evergreen 
Trail. Cedar Hill, TX 75104 (US). CHANDLER. Mark. B. 
[US/US]: 4 Niles Road, Austin. TX 78700 (US). 

(74) Agent; PATTERSON. Melinda. L.; P.O. Box 4433. Houston. 
TX 77210 (US). 


(81) Designated States: AL, AM. AT, AU, BA. BB, BG. CA, CH. 
CN. CU. CZ. DE. DK, EE. ES. FI, GB, GE. HU. IL. IS. 
JP. KE. KG, KP. KR. KZ, LC. LK. LR. LS. LT. LU, LV. 
MD. MG. MK. MN, MW, MX. NO. NZ. PL. PT. RO. RU. 
SD, SE. SG, SI. SK. TJ. TM. TR. TT, UA, UG, US. UZ, 
VN. ARIPO patent (KE, LS, MW. SD, SZ. UG). Eurasian 
patent (AM. AZ. BY. KG, KZ. MD. RU. TJ, TM). European 
patent (AT, BE. CH. DE. DK. ES. H. FR. GB. GR. IE. IT. 
LU. MC. NL. PT. SE). OAPI patent (BP. BJ, CF. CG. CI. 
CM. GA. GN, ML. MR, NE. SN. TD, TG). 

Published 

With mumational search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

(88) Date of publication of the international search report: 

25 September 1997 (25.09.97) 



(54) riUe: MULTIPLEXED ANALYSIS OF CLINICAL SPECIMENS APPARATUS AND METHOD 




(57) Abstract 

A method for the multiplexed diagnostic and genetic analysis of enzymes, DNA fragments, antibodies, and other biomolecules 
comprises the steps of constructing an appropriately labeled bcadsel. exposing die beadset to a clinical sample, and analyzing the combined 
sample/beadset by flow cytometry is disclosed. Flow cytometric measurements are used to classify, in real-time, beads within an exposed 
beadset and textual explanations, based cn the accumulated data obtained during real-time analysis, are generated for the user. The inventive 
technology enables the simultaneous, and automated, detection and interpretation of multiple biomolecules or DNA sequences in real-time 
while also reducing the cost of performing diagnostic and genetic assays. 



• {Referred to in PCT Gazette No. 36/1997. Section U) 



{ 

i 







FOR THE PURPOSES OF INFORMATION ONLY 






Codes used to identify States party to the PCT on the front pages 


of pamphlets publishing international 


applications under the PCT. 










AM 


Annenia 


GB 


United Ktttgdom 


MW 


Malawi 


AT 


Aottna 


GE 


Gcoigb 


MX 


Meaico 


AU 


AttstnUa 


GN 


Coinea 


NB 


Niger 


BB 


B&sbados 


GR 


Greece 


NL 


Nelhertaods 


BE 


Belgium 


HU 


Huqgaiy 


NO 


Norway 


BF 


Budtiiia P«so 


IE 


bcUjid 


NZ 


New Zealand 


BG 


Balgtria 


IT 


Italy 


PL 


Polaod 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brsul 


KE 


Kenya 


RO 


Rommia 


BY 


Behnis 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People* i Republic 


SO 


Sudan 


CP 


Central African Republic 




of Koiei 


SK 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Skivenia 


a 


CCte d* I voire 


U 


Uocfatcnstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


Oi 


China 


LR 


Libetia 


sz 


Swaziland 


cs 


Czechoslovakia 


VT 


Lithuania 


TD 


Chad 


cz 


Czech RefmbUc 


LU 


Luatmbourg 


TG 


Togo 


DE 


Gcnnany 


LV 


Latvia 


TJ 


Ta,pkistan 


DK 


Denmait 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Eiionia 


MO 


Republic of Moldova 


UA 


Ukraine 


E5 


Spain 
Finland 


MG 


Mad«gucar 


vc 


Uganda 


n 


ML 


Mali 


us 


United Stales of America 


KR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 


Inttaitfti^ Kppli cation No 




PCT/US 96/16198 



A. CLASSIFICATION OF SUBJECT MATTER _ 

IPC 6 G91N15/10 GQ1N33/5G G01N15/14 C12Q1/68 



According to International Patent Qasnficaftoo (IPC) or to both national clagiOca&on and IPC 

B. RELDS SEARCHED 

Minimum documentation searched {dattificauon system foUowed by dasa&ca&on symbols) 

IPC 6 GOIN CIZQ 

Oocumencanon searched other than nunimum documentation to the extent that such documenu art included in the fields searched 



Electronic data base consulted dunng (he micmational search (name of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Catenary * 


Qution of document, with indicatian, wtwre appropnate, of the relevant passages 


Relevant to claim No. 


X 


WO 93 G2360 A (TRANSHED BIOTECH 


1-49,53 




INCORPORATED) 4 February 1993 


56 


A 


see page 4, line 18-31 




see page 5, line 6-10 






see page 6, line 10-25 






see page 6, line 26 - page 7, line 8 






see page 7, line 18 - page 8, line 2 






see page 9, line 31-32 






see page 19, line 36 - page 20, line 2 




A 


WO 89 11101 A (MICHAEL JOHN HOLMES) 16 


50-52 




November 1989 






see page 5, line 20 - page 6, line 15 






see page 7. line 33 - page 8, line 2 






see page 8, line 15-20 











0 



Further documents arc bated in the ooolinuation of box C 



0 



Pattnt family members are listed in annex. 



' Special catefortea of c 



* A' document dtfinini Ihc ftncrtl state of the art «4uch is not 
considcned to be of paiticulir rdcvittcc 

*E' earlier document bttt pnHitftrd on or after the international 
Glinfdatt 

*L' documetit wlBch may threw doubts OQ pnority daim(s) or 
which is Qted to mahtith the pahlicanoo date of anotticr 
citattoo or other special reason (as spediicd} 

*0' document rcfonns to an oral disdosure. use, exhibition or 
otho' means 

'R* document puhtiihcd pnor to the tntematiaoal filing date but 
later than the pnonty date cUimed 



T* Uter document published after the tntemational Bhng date 
cr pnoh^ date and not m ooofUct with the anilica&on but 
dted Id indentand the pncciple or theory underlying the 
invention 

*X* documtnt of paitkiMar relevance; the daimed invention 
cannot be ooa&dered novd or cannot be comidercd to 
involve an inventive step when the document ts taken alone 

'V document of pvticuUr rdevanoe; the cUimed mvennon 
cannot be considered to mvolvc an inventive step when the 
document ts oomfained with one or more other such docu- 
ments, sudi oondnna&oo being obvious to a peimo skilled 
m the art 

*&' documem monbcr of the aame patent family 



Date of the actual comptetKm of the intemationil aearch 

28 July 1997 


Date of mailmg of the intemanonal search report 

-6.08. 97 


Name and maibng address of the ISA 

European PaceM OfTicc P.B. SSI 8 Patentlaan 2 
NL - 2280 HV Riiswiik 
Td. ( T 31-70) 340-2040. Tx. 31 6SI epo nl. 
Fac(^ 11-70) 340-3016 


Authorized officer 

Zinngrebe, U 



Form PCT.lSA/310 (n 



•t) 4iuly ltff3> 



page 1 of 3 





INTERNATIONAL SEARCH REPORT 






Inkmaoa tpplicatton No 




PCT/US 96/16198 


C^Comximaaon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Catefocy- 


Quooo of document, tinth indicaQon, where appropnale, of the relevant pastagci 


Relevant u> claim No. 


A 


US 4 499 052 A (FULWYLER) 12 February 1985 


1-5,30, 






35,38. 






40,42. 






46,50-53 




see column 1, line 61 - column 2, line 24 






see column 6» line 4-11; examples 1,4 




A 


IK aOQ CAC A /CnTMT^ 0 liili/ 1001 

D U^o Oho R [^Uilii) c JUiy 


1 c ^n 

1-5,30, 






35,38, 






40,42, 






46.50-53 




see column 1, line 63 - column 2, line 4 




see column 2, line 20-37 






see column 2, line 62-66 






see column 3, line 10-13 






see column 3» line 44-49 




A 


— 

us 5 380 663 A (SCHWARTZ ET AL) 10 January 


1-5,30, 






35.38, 






40.42, 






46.50-53 




see column i, line oQ-do 






see column 2, line 18-42 






see column 2. line 65 - coluiroi 3, line 8 






see colunn 4, line 21-28 






see column 5, line 8-30 






see column 7, line 30 - column 9 




A 


— 

US 5 299 707 A (S. WOOD) 1 March 1994 


3-5 




see figure 4 




A 


METHODS IN CELL BIOLOGY. 


3-5 




vol. 33, 1 January 1990, 






pages 613-619, XPO0O568939 






FULWYLER M J ET AL: "FLOW MICROSPHERE 






IMMUNOASSAY FOR THE QUANTITATIVE AND 






SIMULTANEOUS DETECTION OF MULTIPLE SOLUBLE 






ANALYTES" 






5cc T 1 gure xc 




A 


EP 0 633 462 A (ORTHO DIAGNOSTIC SYSTEMS) 


59 




11 January 1995 






COO nana 9 iifnn 

bee page c, coiuinn Ht-H^i 






see page 3, line 39-52 






see page 5, line 7-9 






see page 5, column 57 - page 6, column 15 






see page 9, line 4-10 




X 


US 4 075 462 A (ROWE WILLIAM GUY) 21 


63.64.69 




February 1978 






see column 10, line 11-42; figure 5 











Fonn PCT/ISA.Hfl (oontieuattoo of aacood ilMcl) (Jvly 1992) 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 



Intemaco Kpptica&on Ko 

PCT/US 96/16198 



C^Contmuanon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Oiattoti oC document, with indbcaooo, where approprvate, of the relevant passages 



Relevant to daun No. 



US 4 987 539 A (MOORE WAYNE A ET AL) 22 

January 1991 

see column 1, Hne 1-20 

see column 3, line 51 - column 4, line 32 

WO 92 17853 A (PATTERN RECOGNITION L P) 15 

October 1992 

see abstract 

see page 3» line 3-19 

see page 5, line 3-19 

see page 8, line 13 - page 10 

US 5 281 517 A (BACUS ET AL.) 25 January 
1994 

see column 7, line 1-12 
see column 8, line 37-52 
see column 13, line 27 - 
see column 21, line 62 - 
15 



column 14, line 3 
column 22, line 



WO 87 06621 A (D. GILLSPIE) 5 Noventer 
1987 

see page 1, paragraph 2 

see page 10, last paragraph - page 11, 

paragraph 2 

see page 12, paragraph 2-5 

last paragraph - page 73, 
figure 6 

last paragraph - page 90, 



see page 70, 
paragraph 3; 
see page 89, 
paragraph 1 



EP 0 382 433 A (ICI PLC) 16 August 1990 
see page 3, line 3-16 
see page 4, line 15-33 
see page 5, line 32-57 

EP 0 200 113 A (PANDEX LAB INC) 5 November 
1986 

see page 11, line 19 - page 14, line 26 

US 5 104 791 A (ABBOn SCOT D ET AL) 14 
April 1992 

see column 1, line 5-10 

see column 4. line 20 - column 5. line 18 

see column 5, line 34-50 

see column 8, line 26-47 

see column 9, line 40-46 

see column 10, line 3-27 

see column 14, line 20-24 



71 



71 



72 



75-77,82 



75-77,82 



75-77,82 



75-77,82 



Fonn PCT/ISvaiO (cDatinaauoA of nmnd Uteit) <Ju}y 1*93) 



page 3 of 3 



INTERNATIONAL SEARCH REPORT 



tnten. nmj ipplicacion No. 

PCT/US 96/ 16198 



Box I OhservAtioas where certain cUims were found unsearchable (Continuatton of item I of first sheet) 



This internaiional Search Report has not been established in respect of certain daims under Article l7(2Ma) for the following reasons: 
^ ' CD b<!^sc'tjS:y relate to subjcd mailer not required to be searched by this Auihoriiy. namely 



^ Scaaie'they relate to parU of the International Application thai do noi comply with the prescribed requirements to such 

an exwnt thai no meaningful Inurnational Search can be carried out, specincally: 



□ 



3. Claims Nos.: 



because ihey are dependent daims and arc not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This Cniernaiional Searching Authority found multiple inventions in thU iniemaiional appUcaiion. as follows: 



1. CLAIMS: 1-58,85,89 
3. CLAIMS: 71,74 



2. CLAIMS: 59-70,71.74 
4. CLAIMS: 75-84 



FOR FURTHER INFORMATION PLEASE SEE FORM PCT/ISA/206 MAILED 01.04.97 



1. nn As all requited additional search fees were timely paid by the appUcani, this Iniemaiional Search Report covers aU 
L-J searchable claims. 

2. rn Af aU searchable daams could be searched without effort justifying an addiuonal fee, thU Authority did not invite payment 

of any additional fee. 



3 n As only some of the required additional seardi fees were timely paid by the applicant, this Inurnational Search Report 
I i covers only those daims for which fees were paid, specifjcaUy claims Nos.: 



4 1 I No required additional search fees were Umdy paid by the appUcanL ConsequcnUy, 
resuicitd to the invention first mentioned in the daims; it is covered by daims Nos.: 



this International Search Report is 



Remark on Protest 



[ j The additional search fees were accompanied by the appUcant j protest. 
[Y] No prowsi accompanied the payment of additional search feej. 



Form PCT.ISA.IIO (continuation of first sheei (1)) (July 1991) 



INTERNATIONAL SEARCH REPORT 

Infomuoon on patem family ntonbcn 


(ntemaoo \pplication No 

PCT/US 96/16198 


Patent document 
cited in search report 


Publtcation 
date 


Pauni family 
memberfs) 


Publicauon 
dau 



wo 93G2360 A 



D4-G2-93 



AU 
CA 
EP 
JP 
US 



2348G92 A 
2113350 A 
Q594763 A 
6509417 T 
5567627 A 



23-G2-93 
04-G2-93 
04-05-94 
20-10-94 
22-10-96 



WO 8911101 A 16-11-89 AT 127231 T 15-09-95 

AU 3565889 A 29-11-89 

CA 1335238 A 18-64-95 

DE 68924G64 D 05-10-95 

DE 68924064 T 08-02-96 

EP 0413741 A 27-02-91 

JP 3504276 T 19-09-91 

US 5585241 A 17-12-96 



US 4499052 A 12-02-85 OE 3331017 A 08-03-84 

FR 2532431 A 02-03-84 

GB 2126341 A.B 21-03-184 

JP 1772176 C 14-07-93 

JP 4047265 B 03-08-92 

JP 59060261 A 06-04-84 

US 4717655 A 05-01-88 



US 5028545 A 



02-07-91 



SE 
DE 
EP 
JP 
SE 



458968 B 
3870324 A 
0296136 A 
1035268 A 
8702511 A 



22-05-89 
27-95-92 
21-12-88 
06-02-89 
17-12-88 



US 5380663 A 10-01-95 



US 


5089416 


A 


18-02-92 


us 


5084394 


A 


28-01-92 


us 


5093234 


A 


03-63-92 


us 


4857451 


A 


15-08-89 


us 


4774189 


A 


27-09-88 


us 


4767206 


A 


30-08-88 


us 


5314824 


A 


24-05-94 


wo 


9100569 


A 


10-01-91 


us 


5073497 


A 


17-12-91 


us 


5073498 


A 


17-12-91 


us 


4918004 


A 


17-04-90 



form PCT/1SA.'210 tptttni fuaily «Aa«i> (July 1*92) 



page 1 of 3 



INTERNATIONAL SEARCH REPORT 

Infonnataon on p«cent family memben 



Intcniatto. ^ppUcalion No 

PCT/US 96/16198 



Patent document 
dted in search report 



Publication 
dau 



Patent family 
membcr(s) 



Publication 
date 



us 5388663 A 



GB 
US 
US 
JP 



2172104 A.B 
4714682 A 
4868126 A 
6084969 B 



OP 61228349 A 



US 4075462 A 



21-02-78 



CA 1050660 A 
DE 2558392 A 
FR 2297413 A 
GB 1497698 A 
JP 51095884 A 



US 5281517 A 



25-01-94 



US 

US 

US 

US 

CA 

DE 

DE 

EP 

JP 

US 

US 

US 

DE 

OE 

DE 

EP 



4741043 

5018209 

5541064 

1312276 

3854644 

3854644 

0317139 

1165958 

5086476 

4998284 

5134662 

3688330 

3689856 

3689856 

0245466 



A 
A 
A 
A 
D 
T 
A 
A 
A 
A 
A 
A 
D 
T 
A 



10- 09-86 
22-12-87 
19-09-89 
26-10-94 

11- 10-86 



US 5290707 A 


01-03-94 


NONE 




EP 633462 A 


11-01-95 


CA 2125228 A 
CA 2141664 A 
EP 0654160 A 
WO 9429800 A 


09-12-94 
22-12-94 
24-05-95 
22-12-94 



15-07-76 
06-08-76 
12-01-78 
23-08-75 



US 4987539 A 


22-01-91 


AU 
WO 


2527188 A 
8900894 A 


01-03-89 
09-02-89 


WO 9217853 A 


15-10-92 


AU 


1791192 A 


02-11-92 



26- 04-88 
21-05-91 
30-07-96 
05-01-93 

07- 12-95 
13-06-96 
24-05-89 

29- 06-89 

04- 02-92 

05- 03-91 
28-07-92 

27- 05-93 

30- 06-94 

08- 09-94 
19-11-87 



Fonn PCT/lSA/aiO (p«UA< <amity umme) (July IWl) 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 

Infomuoon on pvent family monbcrs 



No 

PCT/US 96/16198 



P&leni document 1 
dtcd in search report 1 


PubUcaiion 1 
date 1 


Pitcnt family 
inembcr(s) 


Publication 


lie C001 CI 7 A 

US D2olbl/ A 




EP 


0246840 A 


16-12-87 




EP 


0571053 A 


24-11-93 






JP 


2527536 B 


28-08-96 






JP 


7168102 A 


04.07-95 






JP 


7146289 A 


06-06-95 






JP 


7181179 A 


21-07-95 






JP 


7111425 B 


29-11-95 






.IP 


fi1SQlS97 T 


16-06-88 






US 


4887892 A 


19-12-89 






wo 


8762802 A 


07-05-87 






wo 


87028Q3 A 


f\c 

07-05-87 






us 


5109429 A 


28-04-92 






us 


5008185 A 


16-04-91 






us 


5485527 A 


16-01-96 






us 


5272759 A 


21-12-93 






CA 


1326601 A 


01-02-94 


WO o/ubOdl A 




AT 


114334 T 


15-12-94 




AH 
AU 


OiJO/v D 


15-08-91 






AU 


7432987 A 


24-11-87 






CA 


13016G6 A 


26-05-92 






DE 


3750774 D 


05-01-95 






DE 


3750774 T 


27-04-95 






tr 




08-03-89 






JP 


2552691 B 


13-11-96 






JP 


1502317 T 


17-08-89 






US 


5482834 A 


m Af 

09-01-96 


EP 0382433 A 


16-08-90 


AU 


4902590 A 


16-08-90 




CA 


2009454 A 


07-08-90 






GB 


2228998 A.B 


12-09-90 






JP 


2295496 A 


06-12-90 


EP 0209113 A 


05-11-86 


JP 61264240 A 


22-11-86 


US 5104791 A 


14-04-92 


NONE 






Foma PCT/UA^IO (puaat (Mtty vuxx} iJaty 1993) 






page 3 


of 3 



